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if sis m & « j 

1 i'itle ftf Invention 

MIjLTI-DOMAIN' LJOIjIB CRYSTAL DISPLAY DEVICE 

2 Claims 

t. A mi hi tit r ftsid crystal <ii ovkeomprteiBg- 

first and second suhstrases facing each other; 

a Squid crystal iayer between sasd first and second substrates; 

-I .f >' it !■-])« arranged m a fusi * etson » am 1 « ill >H ib 
lines arranged in a seefmd rfifetlian on said firs! tiibs,t;aifc to define <t pixel tagKsn, 
a jiixei electrode in said pixel tegim: 

a diete«frk frai ntr ronca quid erysia! molecules in said liquid crystal iayer; 

ti iv.'H shielding lajcr rw) said seraii] substrate, 
a .. I i fitter layer on light shielding layer, 

4 i s «* j r id 

■an aligjvrten: ia^er on at least one substrate between said first and second s-nbsf raie:. . 

2. ' 'i ii i' 1 ma at ct tisptss dm t it im t i 1 i lideuro 

dceruiiic has an cletwiu field inducing window in an inner part thereof 

3 r>Kjr«iiiiwk»fiain liquid trvMal rfif-fiSac dtsu. ice dins; !>'■ chm; i wherein said put! 
electrode has an electric field inducing window in an inner part thereof 

4 rheinultt-dorosm liquid uvsLiii displa\ device according uxduim I, wherein said dielectric 
frame surrounds said pise! region 

5. The multi-domain liquid er> s-ia) tfis,p!a> de\tee according to claim 1. wiiciwi) said dielectric 
franc is farmed in said pixel region 

6. The rrwlti-d'amatn J qud i.r> ! welasm 1. whercu Jiciecinc 
fratne is formed on said pixel electrode-, 

7 ' 1 1 . X i t I 1 I J u 

ti n j fori tin aid tonsnwi; cl tr< d< 

8. The multi-domain liquid enstai display device according to claim 7, wherein said dielectric 
frame ts focraed in an area which *sid light shield.^ Uryxsr is fornied m. 

( » ill i t r i) , I 1 f r 'it 

It). fhecaulti-d ma aiders tal di phryd ce according W claim 1 vbercit said dielectric 
* tm ti i ) . i t i J i i n > pbo j i 
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• ;. ■ - - ttr>B r - 

U. i i < ( < ,i 1 >> j r m I v ' rdi im rein sa t ' ■ 

dc moa-i Utwpcruoi !;qta iys tufcs in $s.d hqyidcrysttl J»\ to each portion 

hsui; :. eildifi • I fri ti aad oihci 

U. 'rteraula-donwinlispiid >»ai ' rdo o ciain 1 aid alignment 

Jsyer is divided rid • • '< i said lispd crystal faysi incach 

pj lion be nt 41 i styli other. 

13. IX i 'i i stein at aast tint, 

f f '■■ lid shgrorti ! > is atignmcat-treat«d . 

14 fb m i i i ,i n i f % i o claim 1 > ii « il >b ( ! 

said alignment layer ate non-slignmerti-ireaied 

t5. The-jnulu-d iMtnikfiiiiJmwId pi< * < nceorrfitit o claim ) 2. wtartsm »< bast whs 
portion of said alignment Invar n mfcfcmg-ireated 

if,. TbewTtm-doroairi iiqutd crystal dispUrydeNUC actwdmg to claim IS, \vh.ercms;»d alignment 

iay« include* ■■> materia) setecied from : .h<i gimjp consisting cf polyaraidtf and polyamidc based maissials, 

PVAfpmyvinylaw I i i 

}7. Tic; mult, nam liquid cry ml i > ling lo claim 1 wliwein at least «rc 

poraon of said alignment layer is pheio-aiigtaitcnt-tteated 

IB. The «m)!i-d<f:!»a»n I :t{ui<i crystal .tiaplay device according t« claim I ?, wherein said aiigwriem 
Jsjser includes a raa&ria) selected ftnm iau PS( - 

.. net i 1 >• md G;ICM k'dlii i t be . ' j ruts 

19. Ths mulu-dcraam liquid cry stal d.splav device according to claim I . whitest: said fiqmd crystal 
i l i « < n t «cuf<>s havi < d * n 

2ft. The mulii-dcraain fiqutc m ( ! j ctordia§ I claim 1 I at d liquid ci fa 

1 - J i j % ookouScslavi 1 ' ii i i - 

"21 The imil !i -domain liquid crystal display device according lo 4mm I wheiem. $*id Uqi«d trysto! 
Jayer include?-, crural dopants 

22 Tbemiiiii^nmaw liquid cryttal display cwtee according to claim I. Inrthat etsmpnstag. 
a negative uniaxial film cm at least one subwax bct*ee/i wid first and second substrates. 

2d- Tteniyit > tqm rv.swl dtspla) t v ice at t rdiin to cJocni I urthcr ropnsms 
a negate biaxial film w atic t ti ub* t bci\ n jii ts substrates 
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layer is divided into at least (« > rtiortS. liqmdcrtsia) molecules ;r sasd l)qoi< crystal Isrvw in each 
portion being aligned differently from stash oifiar. 

34, ThemuW^omsj in '.Ivdict n said dideslric 
ftatm* is a spacer. 

35. Tte muiti-dornaiii liquid crystal display device according >o claim 25. Stinto ccanprising: 
i Sight shield r or, sjid liist substrate 

3f>, Amuiii-d£»maiB ]»<{a(d(n stal i | device comprising-. 

first and sccoijl ubslrate I each other: 

a liquid crystal layer between sM lira! and second substrates . 

i j , , <> i ii i u * < i ) > 1 ml 3 ; f i • 

1 i a. i d 1 i i j t t i p i 

3 pixel cictUrxfc c x tualb charged thi f said data bos iw ir. stud pi xel rcgKXV. 
a tight shielding ijfser in an aies excepts d pj.xei regiem i >id first substrate; 
aookn frttta !;i>ci cw sa«j second substrate: 

icontinoiii kx u . J« a sa>d cole* * ' f n • r 

(itSeetuc hai < mir an 

an sligtica-jin la.ee> or. at feast ons substrate between sa J - . an sec - i su ' u rt " 

3*. The inults-domamliqiud ere siil f i < ' i t'i n i«n < ! Jtlht itmpjtsin 
an auxiliary electrode in an area except sasd pixel region. 

38. The muits-domans liquid crystal display do ice ,>r:cord;. ; t; to datro wberc.ui said «smmo» 
sieclra-jc has ail ciccLne li !d « , .1 , \ ms id •* t I 

3» i la m«lu-dc<nam liquid crystal display device siccfifdiftg to claim an. wherein said pixel 
electrode ha an electric field inducing wrotfow inside etf itself. 

40. ThentBhi-domain liquid crystal display device <tteordftt,sj to claim 3fV. wtoe>« said dieisxlnc 
frame is a; spacer 

41. A roukWamam liquid cnwul &,;phy dewee comprising 
first and sccoac subsidies faci.ag each otto; 

i;<jt;i;.i crystal la> • I . iid .6 i ftti se >nd substrates; 
a pliiralfiy ofgsie bus ii.se:; atraagsd ma first dxettionen said firit subtrstc and a plur.ilitv of data hus 
lines arranged in a second direction c» said firs; substrate to dcSae a pixel region, 
a rmd electrod ' e<i through <3td data bus line in said pisd region; 

« cpfcsr filter- layer on said sewwd ••■ubstfate; 
a «ttm»w electrode on 53<d color fitter layer; 
diciccinc tVa.-t.ief. in said p«el region. 
3)icl«.inc ttetd indttdng window in said ptsei tegioB: s»d 

an aJignaient layer m al least one r.»bstffc!< totxeea smd fiist and second substrates 
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42. The multi-domain liquid crystal display dwk* ^wording to claim 4 ! , further comprising: 
an auxiliary electrode in an area except said pixel region 

43. 51k. muiti-doro said dielectric 
frame & a spacer 

44. The irwili-domaw liquid tarsia! display s la i< ) cramps rt 
a light shieldiag layer in aa area except -said pixel regie** on said first strbstrate. 

45. A imsllt-dOHta !i i j 5 i I ! <is )< l ( umsjn IS 'if 

first and second s tb times facatf 03* other; 

a liquid crystal layer between said first and second substrates; 

a plutaht) of gate bus lines arranged in * firs! direction on said first substrate and a plurality of data bus 

lines arranged in a second direction on said first substrate to define a pixel legion; 

a pixel electrode ek-ctraali; i barged U rough said data rus (me m said pixel region; 

a color filter iayeron said second substrate. 

a common electrode on said color filter layer; 

dielectric frames m said pixel region as s :,p:>«i\ and 

aa alignment layer on ai least one substrate between said first and second substrata. 

46. Hk i -. c scewdtog to claim 45, wfc« id common 
■v; • :>> mob ri icki mdut vi ' v la ie t iisett 

47. The malti-domain liquid en sta) display device accotdmg to claim 41 xxhercin said pixel 
otarade b < av inside of itself. 



48 Themnbj Jwiwin liquid rysta iisplay dt 
an auxiliary electrode in an area except said pixel r 

49 The imiiti-domaii qo r I disj l3\ 1 : 



ee according to claim 4S farther wxKpmtiig 

ce ao.-»td;8g to claim 41 further comptnmg 
ion on said fust substrate 



50. 

i pint ai > latabu tm « hich lata i§u if ro\i : 
I « ii 1 1 dam a pixel r %i m 

a pixel electrode driving a liquid crystal layer- 

dielectric frame 1 *>d { cgioi and 
• i i m jycr in m area cvccnl said pixel i egifm 

51 . Hw ma U t domain liquid cry a al display device according to claim 50, further comprising: 
an auxiliary cieeirodc m an area txcepi said pixel region 

?2 The multi-domain Liquid crv.ita) display device according i.o datm 1). funnel can pn sine, 
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1 1 m a irk field md icing wind n raid pixel region. 

53. A multi-don i iqu r>-sta '. device coBtpnsavg 
iff t td eccnc tii i t jdi other; 

8 !t«?U(d crystal I I 1 - •btf'-atey 

i - • 1 <\ I data buv 

taes arranged k s second direction on said fsrst sawstrate W define a pixel region, 
a pixel eleetrafc in said pixel region: 

a die lcst.de frame in a region other than a regis* where said pixel electrode is fanned said dielectric 
frame distorting electric field applied to said liquid crystal layer. 

clcctrtxir on said second substrate: and 
m alignment layer on at least one xubsu<i bet »)s d first and second substrates. 

54. The aiulti-dotnai ,1 . - ■ • ! K i sb< c»mpristftg; 
agate insulator over said whole first substrate., 

t { t! -i a;d « la i i r i< 1|t 1 bstrrii 

a tight shielding las er or said second substrate; 

fi * 1 ' hi rig lay.;-! 

art eft er «w* l*> cr o=i said ccioi filter Saver. 

55. The irrolli-dtsmain liquid «r> Jispla>-doue vd <.!.•>« - ten a«i dielectric 
frame maitstains uniformly sap berween vuA first and second substrates 

56. Tite multi-domain liquid crystal display device according to claim 5? . wherein sad dielectric 
fiame shields light leakage from a rcijton other than said pixel region. 

57. The twulti-domatn Ixpnd crystal feplay dc\itc aeu>rdm& to claim 5?. *heie-.n satd dtetectnt 
Game includes nuxtore of acrylic resin ana carbon black. 

SS. Tf?- ; fj>itJM<w«8!it i«pitd wM8l -lis-piay d^ticr aceordmjg to claim S3, whetem said pixel 
ciccicodc has an electric field mdtitiriy window inside of itself. 

59 " 1 > ict ioelaifi )J i 
iiiyer hits an electric field imlitctiuf w.miW tre.Kte ofilsall 

60 Tharaulli-dotnam liquid crystal display- <iwee according to claim 54. wherein said gate 
insulator ha wd * Id Jt nt t «dow ins I ifiuetf 

61 The iT!«i!i-(!oi!;ai" liquid crystal display ccmcc according to claim S3, whcre:ri said common 
electrode has an electric field inducing window inside of itself 



62. Th; »T!«Ki-d«;ras;ji liquid crv«a! display cevkc according to claim 54. wherein said color filter 
layer has an electric field imluritsg window inside of ttself. 
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6$. lkiwh 1 ii i 1 device according to elaoTt 5-1, wheretn st»4 ovcrcw 

layer has an eict.ti ' i » dow mside of tiscir. 

64. The mulSi-dcma - ' > * ' 

is div : ded into at least two portions, 1 quid crystal molecules « aid Jiquu - stel ay -t w each portion 
i i nth ich other 

65. The mdU-donwifl fiqwd em til display device according lo claim 53, whcrc.ii saw alignment 
aw is div ided into at feast two portions, liquid «n sxat nwkt ules us >aid hqmd crystal layer in each 
portion beiaj! ahgned dtHerentfy u wri tacti other. 

66. A nudli^omaic liquid m stai display de\ fee comprising 
first and second stitstraua {stems, each other: 

a liquid crystal bve< between said first and second substrates; 

.•i plwalt.y itf esie fins lines iuanecd if; a first direction cm said fir^t ■subvtrate artd a phorilir,' of data bws 
tines arranged w a second direction on said l»« substrate to define a pixel region; 
a pixel etaiodc ia saiii pixel region; 

udieioctoc frame crowding sad pixel region, sard dielectric trams distorting electric ii-M applied to 
said liquid crystal lave;; 

a common electrode i i setxmd <d trale and 

an alignment layer on 41 least ens swfestreic between «iJ first and second substrates 

67. The snufti-dcwiain ttqutd erode! display device according to date t>6, further comprising, 
a gate insulator over said «*olc first substrate; 

a pastie.Kiofi layer on v»d gate insulator «h« said v*ck Of»;t substrate- 
a light shielding layer on sard second substrate, 
a coior tiller ay« on said lii I shielding lav a 
an ovsr coat layer on said coke filter layer. 

68 The malli-denwro liquid crystal display' device- according to claim 5*, wbertnti said dielectric 
frame shields light leakage from a region other than said pixel region. 

3 IJetaiitui Dtatription t>n«v«*ttitin 

TO* application claims the benefit »!' Korean Application Ho. IWS-iefie 1 filed October !«>. I»8, Ho 
>?fJ-4«>2 filet October ft 1^ No I99S-+82K filed November 1 1 i No ' K-S >? 1 i 
November /to, s<m.and*Jt.. l9Qt>.f*40l filed Febnuify !$ 1 toW which are hereby ntcorporatcd by 
reference. 

Be] < o t Invention 

"I he present invention relates to s hqisoi avswl displav dot ice fi,t D,», sad more pamcaJsrly,. to 
a liquid crystal display device having dielectric frames rm one substr etc and ctettnc field inducing 
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window on Hie same <* on 1b* c*her substrate, 

. r ■ ( 1 t 

tVecentfy, h LCD b«« bean proposed wfsre the liquid crystal is no* Signed. swathe liquid r.rysta; 
i<.dmen b* commer : k 
convent ;o;i,-j] LCD 

r t i n all. CD ! i i ' bus in rtaii it a ft i t i on a firsi 
i ! ir ol'4m bus aoged Jti a second dii >i ^ r in' 

first substrate snti 3 • o (pixel regions. 

In rm applies ir» i i i i» a > 

eisctrode 1 3 on a passivation layer 4. The TFT is fbinwxt on each |n>tl - - > > <. nprises a gatt 

totr r r < v"> r ^ i r h[ 1 i i i 

dectode, etc. 

Alternatively, a side cieetrode t 5 is few«s4 to surround the pixel regies on tV gate insulator, a 
passivation layer 4 is formed over the whole first substrate, and pixel electrode U is formed to overlap 
tJie side electrode 1 5 and is connected to lite drain electrode thereon. 

r i * I i i vetting < i r lucid heht leata; I- < 

data bus lines, and the TFT. a color filter layer is formed on the light studding layer, an overcoat layer ts 
termed on the tdur fitter layer, a common electrode 1 7 is farmed to have Open area I <> on the overcoat 

l»y«w, atid a liquid crystal layer is formed between the first and second substrates. 

Pwcl electrode 1 3 and opes area *t|H> i' J «> the common electron 1 7 distort dw d-aclnc field 
applied the Ikiurd crystal layer I hen. UqmC. crystal mciecules are driven variously in a unit pive! 
This mean; that when voltage is applied to the LCD, dielectric energy dee to the distorted derirte field 
art stages she liquid crystal directors to needed or desired posilions- 

Fig. 2 is 3 secoonat view ol the other liquid crystal display device m ihe related an The liquid 
idispla i latlertdxei electrode Bihar, eoromon electrode 17, which indices ihe 

distortion of electric field 

in the LCDs, however, open area 19 m common ercctrctfe 17 or pwei electrode 13 is nseamuy* 
and the iiomd en tali olec lies ■ ould be drivea sla% when the open area is wider. U thccicctrtxies do 
not have an open area or the width of trie open area is narrow, the etetinc field distortion needed to 
divide die pine! region becomes weak 

And, rt-s maim occurs from die area where die liquid crystal directors ice pantile) with, a 
fransroitiance axis of fee polaratr, which results in 3 decrease ia brightness. Further, according to the 
fa CDs. the liquid crystal te\ has an » ir struct ta 

SUMMARY OF Jim IN V L'NT JON 

According-, die er-.is.em invention a.- Erected to a LCD (hat substantially obviates one or more 
> S i . e i o i -I the related art 

. t i i \>d 1 i i r 1 i t 

tit -> > i i rabl t iip 1 r 1 ill 

Additional < i i i mi h i l t i>l ! at f^th m rite i( nption inch 
follows, and b oart wilt be apparent frc«n 1 crip lion, or may I r ' » fth invention. 

The objectives and other advantages of die invent ran win be realized and attained by the structure 
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:cd 



particularly pointed out in the written des« 

To achieve the objects and b aacoi 
broadly described herein, a awlti-domain li 
substrates facing each other, a iiqaid crysts 
gate bus lines arranged in a first direction c 
ui a seswtd direction on the first substrate t 
dielectric frame controlling alignment direc 
«*» Si to layer: nr. the stxtwl Subsffate, a 
layer on at least we substrate between the 

The common electrode and'ot pixe 
part thereof. 

(i i i j i i pixel » ui the pixe i 

dielectric constant of the dMatric tbmie is equal to w kww than dictafit constant «ftbt f«j«id crystal 
layer. The dkieetrk frame includes photosensitive jnateriafc, such »s phssoacry late and SCB 
tBeiLcoCyetoBuleae). 

it is lobe under* rod r.iwi holfi !.i >< al desenpuon i L h 1! wing detailed 

description arc exemplary and cxplaflatoty and are intended to pro*, sde further explanation of the 
invention a; claimed. 



! i ",. J . i »p > ided di i"'! 
of the iavemitm. as embodied and 

and second substring, a penality e 
I a plurality of data bush 

i , is ( ^> ( J < 1 > ; 

I iow , Bii mv.;i ivci 
ic «;!•■» filter layer, and an alignment 

. f i.vi.\ i v m li i 



Hereinafter, the multi-domain liquid crystal display device of the present invention is chained 
m detail by accompanying ike drawings 

Figs. M. ?H. SC. .tod AO we sectional views of the multi-domain liquid cry-sal display devices 
according to the first, wood. thnrd;, awl iborifi «iibydirocr.t of Hie present mvention. 

■V, shown m the figures the present invention con«irises firs! and second substrates 3 1. 33. a 
plurality of gate bus hn r tm i first direction on the first substrate and a plurality of data bus 
lines arranged in a second direction on the first substrate, a TFT. a passivattnn layer 37 on the s*holc fits* 
substrate 31. a pixel electrode 1 3. dielectric frames 41 , and a first alignment layer 45 on the whole first 
substrate Si, 

Onthesewwdsirfisiiete 33, a train shielding iaver li is formed to shield any hghi leakage from 
pie and data b»s lines, and the in . a color filter layer 33 is t rrr * > the fight ^ ir lever, en 
overcoat layer 29 is formed on tbc cefor filter layer 23, a common electrode 1 7 is formed on the 
> i h j second afi iyft 3 t ihsraie >3 and a liquid crystal layer 

isfom ft t * 1 ->* I ■ nd bsiraies 3 i 3't 

The date bus lines and gate hn* hnes di fed si 1 ' r> biyo pixel region* 

The TFT' is ("wined on each pixel icgnwr and utmisist- a gate electrode 1 1, a rpic itisiifatoi 35. a 

i i i t p i' ii» j. 

fom d on the w.h ' - i > t i k , led to drain e arode l < 

Thcdtcleewic fiarnc 4| : s controlling alignment direction of liquid crystal raotecules ofihe 
liqmderys 'I aye fhisi i i t > i 1 « j aiv s 

r ssib to for lis! c frst " 1 1 if araes. 

i'o :.i ■•(:(! ; . the multi-domain LCD of die presem invention, ;neac;'i pixel reeion on th'j first 
. i i itn tectrode II i t in' Sator 3 ; mi ndnctor ky«T 5. 
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]> ,'n are (otmiK Sen 1 ^ 1 J 1 

Gate electrode ! ! And gate bus line are foireedfey sputter n i metal «nc>« as AS. 

Mo, Cr t Ta, Ai.aiioy,etc Alternatively, it tspossibte to fenMtaa gate electrode and gate bus. tincasa 
, h ,!<,,,'< 1 * ( - v • , , i oi 

The gate insulator 35 ;s kmvx by depositing vN , «r SiO A using PECVD < Plasma 
ii i [ i. > i i f i i ' I i ' 

arc formed by cepysfling with PF.CVD and patt erning amorphoi > n (»-; - 1 jied amorphous 
silicon (ti 4 s-Si •• ni £ v c k and a-S«. n t-Si ars I f ^ dep tnngwith 

WECVD. (he gate insulator 11 is formed and the semiconductor layer 5 and tits <*.w contact layer 6 arc 
formed by patterning 

i t i formed net r patterning a r 

such » At, Mo, Cr, Is. Al altoy etc AJ$cnjJttiv«ly. it is possible to him the data bus tine ant! 
soiirc^dr am electrodes aa a double Uy«. the double layer ts formed from rfiKercni maienals 

A storage elettTOde (not shown in t;ie figures) k formed to overlap gate bits late sad to connect 
to the pixel electrode 13 « the same time, the storage electrode makes a storage capacitor with the gate 
bus line 3 . 

Subsequently, passivation lay«r 37 is Sowed with 8C» (iBetwoCjeloBytaw), aayfic resin, 
polyimidc based materia) . SiN.v or S>0> Oft the whole first substrate 3 1 . Pixel electrode 13 is formed by 
sputtering and patterning a metal such as sTO(iwamn tin tmde). A contact Iwfc 39 is formed it. cwmect 
the prxc! electrode 13 w the drain and storage electrodes by opening and patterning a pert of the 
t ' i . i . , ? on inetectrod 

On the second substrate < a fight srneldmg layer ?>:s termed to shield any tight leakage from 
gate find data bus liaeri. and the 1 FT. A color filter layer 23 ii* formed R, G, B (red, green, blue) 
elements to alternate on the light shielding layer 25. On the- color filter layer 23. overcoat layer 29 is 
formed with lesiti A common electrode 1 7 is fonnod wth ITO on the overcoat layer. 

i ^ i knneu l i t t I 

substrates 3 L 33. The liquid wysta! layer may include liquid crystal molecules having positive or 
negative dielectric arosowopy Also the licf-rid cmterf laver may include dur.il dopants. 

A ciseiectfle frame 41 ts formed by depositing photosensitive mslensl on the common cfcttrode 
17 «r pixel electrode J inri Mttcnim n various si £ t it he dirieetrtc frame 

••1} tftfludesmatenal of wined diebetrte eorotam is samecr smaller than th»t of the liquid crystal and 
the diefcstrtc constant mweofi:;t«efciabl> bd<>» 3. for example, photoaerylaie or 8< B 
(Btui/cCyetoBuiens). 

Furthermore I > oe substrate betweu the ftm and 

sewwi substrates si. J? feeler to Figs ? A. IB and X* ?D) And. m efa.it ic field u:dndiis window 4; 
1 , 31 )C3 H ii 1 i t dc t M i ! t 1 n l 

30). 

l.i ,tu. t ' ctrie ' , ' r Icctrie field sndtreiti indowdfi a t < i san 
it (i t . tt 

1 i f ' ' ( i , • etvfjrfi 

As shtrtw in rigs 4, \ e. 7,8, % l l K i l , i% 13. and 1 4 ace gino views sl-.cyverg the various 
dielectnc rra.Tes4t andii ttr i i vindo s 43 oft! rnuili-douisim lujuid m-stal <fi^)lajf 
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! 1 it j J ii ^ r t i r i » i i v , i 1 

alignment dirittkn I the eassi substrate, BBti ihe toted finett-ijremv represents thealiptnem 
< s ) if fl in ii'i'i 

i 4 t ii < tt t i f 1 ! 

! ^ s !> i n 1 ' ii if J i 

i i i « >iof f uf n > i b out two pi* s and two aligi n I 
l r l i! , tp* i"J -J m '»f ito. f 

Prom foratin." eSs^t-i!. fit 1 i *.r < * i Ut!<l n c < 

txelmtot i i i - i 1 rdtvidit i f I ixsi 'fit 

tt ' t 1 i j J i f tit 

dca»ai« and on each substrate 

Ob at teasl or:e substrate, 3 compensation film 2" is termed »uh polymer. The cootpwtsatioft 
i i ? , 1 i i , , a i 1 i i i * 

the direction according to viewing-angle. Hence, it is possible to compensate effectively foe right- left 

v n r 1 ; rstoa. itictea too ttt an it 

direction., and forming one pixel » multi-domain 

fn the prase -it multi-domain liquid ciys»aJ display device, n is pontbte to form a negative biaxial 
film as the «w^cr«!aiir» film 29, which lias two optical axes and hits wider vscwtng-angle 
characteristics a* co-pgred with foe negative umavte.i film The cooipcti&atron fifm 29 could he formed 
on both substraks Of on cue of them 

After forming foe compensation Mlrr 2fi r>^ * - (strait At tins 

time. the compentauon film tfo and ftvwci are preferable composed a-- iw. 

in the present LCD. the Ikjuid ■.t \ t i » t i I t n 

dielectric .-liii^M/opv. which an mi pic dig eat v.heu? Liquid crv al uuvteeutes i» the 

liquid crystal la.vei are aligned HCTJKso»<ip«.an> to surfaces. c>t the first »«d iceoiid substrates 

1 t • ( i t 1 i > ur 

t It mi > i 1 s tb li ! 11, ilti! n I t \ i in I -. t ii d a 

pofcamide or polyimidc based ntale-t. is P i I *>ly~ai acid or SiO Wrier 

nibbing is wed to tfcrerram* sat alignment direction, i ictild b possi pp ' msen uififole 

for the rubbing treatment. 

*• ii ' r i t i! i 

tM'bi (pc-rvyittyitmnamaie-i. foSCfe (poh$itox«>ectRtam.ilel, and Ceil. hN teelttiiesscititumsie; based 
materials ^rtymsi I suital tttc | ■ > n " ea r ay be used 

Irradiating fight once on foe alignment layer de&efimnes the alignment Of preitft direction r>nd the 
pretih angle i he light used in the photo-dlienrnent is prefcrsbiy a light iti a range of ultraviolet light, 
and my ufunpufctf s/ed light. iiticeaiy polui iml light and pajtmiic ijoiaiioed ttgjil tan be used 

[ t 1 i i ir i i t i p: i 1 tire- ii t 

i > r i ' it It i n 

From foe aligning-treatment, a niulu-conioin LC D > 5 formed with at least two domains, ami LC 

molecule': of the I.C layer arc aficeicd dtffercntK one aiiolivoi on each domain. Thai is.. the mid 1 1 -doi.ua m 
nedt if'. . Stmt doota > ■ % 1 1 i ' I 

1 -ii a i - i, 1 i ) t i t t 'i m > il , ci i 

dictioi- ii.deb.ii i ii m sch substratfi 
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It is possible to haw at least one domain of foe drvided domains tin-aligned. It ts also possible w 
t»m all ttofitsifls unaligned 

Consequently, the rattlti-dsanaia LCD of the present invention forms djefcetrit frames of which 
ikcka .w l r>st i 3 U- «al ami electric field inducing window to distort 

r> ffj I b\ ttl • I If 

FurthcnuoK t the cos* f canto > ahgnm i.tTeatrrarni, a high response u«* and a 
tstablc LC structure can be otamcd prcM m and an an wring encrgj 

Figs ISA ant! 1 5 Bare pkii afMi.srxtifwi.il view efthe multi-domain liquid crystal display device 
according to the fifth embodiment of the present, invention. Fig? 16A, ««S }6B S I6C am plan and 
sectional views of Ac mulfr-cfcxiiam tkjatd crystal dispia tit ccs rdmg i th enfooforricnt of 
the present invention, figs J7A and 178, |7C arc phm and *<«.tiore views of the rr i 1 -domain bqmd 

d „ . < , i • 1 dimcM of the pi t * r ' md ' wd 

I8B, ISC. I8D. iSe. 18F, arc plan and stxtional views of the multi-domain liquid costal display 
devices according to cigjiw embodiment of the present invention 

,m (i 1 i it i r irst and asifosn 

plurality of gate iron nr\ ait, '■','■.1 r i directiof n i y dstakis 

tints arranged in a second direction or. the first substrate, a i >" 1'. a passivation layer JJ on the wksi-: first 
substt ate 31, a pixel electrode 13, and a firs* alignment layer 53 on tfce whole first substrate. 

On a second substrate, a light shielding layer 25 is formed to shield w light leakage from gate 
and data bus tines, and the TFT, a color niter layer 7? c. formed m Ihe bght shielding layer, a corrunwt 
electrode 1 7 is foamed on foe c I crlavcr.adt 'leetrtc frame 57 to distort electric field on the 
conwww cteeteooe 5 7 a second afemei-i layer 55 oa the whole second sufe'trate. and a liquid crystal 
lavet is fotmed baws«» die first and second swbsasates. 

Dalact m n us ii .Soil Lf first id tr»ie?J mt iplualit f pixel reg* s 
The TFT is forma) on each pixel region and comprises a gate depaude ! I , a gate insulator 35. a 
semiconductor layer 5, an t i . t 1 I < j i >a twr layer 3? is 

formed on whole first substrate and pixel electrode 13 is coupled to dram electrode 9. 

To imnnJac titt e the multi-domain LCD cf the present invention, m each pixel region on the first 
substrate a 1 . a Tf-"f is formed comprising J^ie electrode 1 1 . gate insulator 3 5 seosrcoodactoi layer 5. 
ohntic contact layer tun! sowowdram elecurodes 7 q At this time, a plurality of gate bus lines and a 
plurality of data bus fines are formed to divide the first substrate 31 into a plurality of pits! regions. 

Gate ek-eiiode i I and gate bas line are formed by sputtenng and patieming a metal such as A!, 
Mo. Ci.Ta. Al alloy. «c. The gate insulator 35 ,$ tV»mie»i hy *fpc«:tmg .SsN^ or HtO« arrng ?fCVi> 
i u n v 1 ) >- 1 ii > > 1 h 

l3>-ef are fotmed I ' , j xttb CVD and patknooa amorpin rvst (a-S l 4 i I 

aroorpttous siherjw In' a-Sil. lespcaivcly A law, SiN :< ix o i s d j.Si. -.t a-Si art; formed bv ,fc-;?ojdiijg 
VMth ffr.CVD. the oate insohitco 3 5 is f< •fined and foe •lemlcondticmr layer 5 and dif oliioic coiRatt layer 
6 arc formed b pat ) tne and trasuc i> ' » »i v » awed by spattering ami 

j n i i 0 i ) I f i 1 

A storage ekctrode (not shown in the figures! is lomied to overlap gate bas hue and to connect 
to foe pixel fleeu si 13 tt foe mt n the tora i tkesa&tofi^e capa »r villi o 
bus line. 

Subsetjucntly, foKSO-aftott laser i7 is formed li BCB r ' >r acrylic resirr. 
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ena'. Sih of SK >n the whole first substrate I 
i ,t r i i si r i coma it J to to™ 

the pisses! electrode 5 j to the drsif andswr trod opening and pi nnng a part of she 

passivation lav«j 37 on drain electrode V. 

On the secoitd substrate 33. a light shielding lave? 25 ts formed to shield any Itghi leakage from 
gate end data bus iises, and the TFT. A eofcs Stec %w 23 is formed R, G, B (red.. green, blue) 
elements to alternate on the Sight shielding layer. A cobsrcb elsctrocfc 1? is fanned with TTO on the 
coles itiKf layer. A dideciw fiame $7 is, f««dl:j depositing photosensitive material on she common 
electrode f ? or pixel eSecttode 13 and pa»em»g in varum* shapes . ' h vi<d r 

iiqisjfi iirysfa layer is formed 1 i 1 ( nd ubstfatf x 

i me 57 welu ul x 1 i tant i v I i 

that of the Jkju td crystal i"d ' ' rt^jmpJe. 

photoacrylate: «• BCB <lk«zoC>-c!oBBtcne>. 

PunSiermoii:. the disksetrk fraaw 5 7 is also «$*d as a apaoer (refer to Rgs I5B. ISC. S ?C ! «C, 
!KK, and iS€} Dielectric frame 5 ? is. formed on at least one substrate between Use fins aid second 
substrates In these embodiments, a spacer disseising process could be omitted and ike gap uniformity 
of Uqiud crystal ceil is enhanced, therefore, die yieki is unproved. 

And. an citric field inducing window 43 is formed on « feast one subsiraie between the first 
and **ond substrates (refer to Figs. i?B and J*F« 1BC). At this tins die dielectric frame and electric 

field ifwuting window arc formed on same substrate together. The etectne Skid inducing window 43 is 
formed in various shap I * 7 .-pi hi-! e'ectrcids S3 

As art embodiment in mulls-domain LCD of die present mention, an a«wfe*ry electrode 71 is 
additionally tbrased in ski area except the pixel region, (refer to figs. l«sA and ISA) The auxiliary 
electrode 2? is formed on a layer whereon the pixel electrode 17 or gale electrode 1 1 is formed, and 
electrically connected to the common electrode 1 7. (refer to Figs 168, ItiCtttd IsD, HE) 

The auxiliary sfcetraxfes 27 is formed by spa l ten ™ ; and patterning a metal stteh as ITOfmdsusn 
tin oxide), Al, Mo, Cr, Ta, Ti or Al alloy. At this time, it is possible to ton the auxiliary and pixel 
electrodes 21, 13 by paiternittg the same metal once or by patterning different metals tswe. 

As shown in Figs 20. 22. AA. and Af. tin- »wtibary electrode 27 can be formed as surrounding 
the pixel electrode 11 in the side of dats bus line and/or in the side of gale bus line. 

Fig. 1 8 shows that the tight shieldutg layer 25 i$ formed on the first subsreote 3 1 , Figs 1 8D and 
I Kf -Acav thm die auxiliary electrode 1 is formed on a layer whereon the pixel electrode 1 / is Canned 
latino nh is 'i in :e lull 1 hn > s i i th five region hence, the 

i n t i need 3nd the sjf t i 

on the second substrate. 

On at I' isi i n i' 1 i , mpcmatioo film 29 is I e lis polynia fhe compensation 
film is a negative uniaxial film, which ha- ciw npncal asi". and ewjipenvatcs the p»«we eiflertaicis fs! Uic 
direction acctsdint. So » mvitij-angfe. Hence. ;l is possible to e«t»peri*atc ctAsCEieely fie siyjit-'eit 
viewtng-angle by widerurtg tiie atea without gra nver-aiw ineieasii catrasi auo in an sncttned 
direction, asid tbrnnn-; •-■sk pixel to muhi ■di'tiiaiii 

1» l«pt sen ri r f U 1 5 \ ibletofo a ne^at <.ch a^ial 

tISm as the compettsation fdttt A). ^Inch has iro tiptieai axes and has wider vsciving-angfe 

» eristics aN oroparedwth* « gati e ema ial lilro Tbec uipen it ion film co\ild be fomied on 
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1 n r t i I t U It 

t v. t j> n i r ) j i * [i i 

iti ;}•,« Figs, i'/A !>) ! the dielectric (tame 57 is patterned ui \anons shapes, which obtains 
rotsllt-domara effect 

in the Fif>K. 20A io 20G, ihe auxiliary electrode 2? is formed s;unr<»onilitig pixel eteSrrxfe 13, and 
{ jertr.c frame 57 is j ! . ' s. vil ns mufti i C 

lit -die Figs. 21A to 21 M, the cteclnc fidd iudarangwmdow 43 is formed, and the dielectric 
ft am »: s. patterned in \m is shapes. *bich Dl«ns muiu-donuna slim ' 1 ' «u fid inducmi 
window 43 may be a si« oar hole. 

in the LCD in Figs. 19 to 21, tk liquid (a! f < 3 1 crystal molecules having 

dielectric amsotropy, which applies * Jwrewsropic alignment where liquid crystal molecules in 
Otc liquid crystal layer an: aligned Inimeottopicaliy to surfaces of the first and second substrates. 

in the Figs. 22 A, 22ft. 22C, and 22D, a« suaiiiaivdettKde 27 is foaned. and the dielectric 
frame 5 7 is patterned m various shapes. %|jiclt Obtains mtdiMktmatft effect Akhwgh not skmsi stt ifce 
figures, there arc embodiments that do not form she auxiliary electrode 27. 

The solid lin d i * p» ntrthe > h i n ■ iirwr not fit eeond oib u i» 33 *ii>t 'lie dotted 
litied-arrw Si presents the rubbing direction of the first substrate 3). 

In the %s, 23A, 23B, and 23C. the auxiliary electrode 27 is formed, and the dielectric frame 57 
is patterned <" various stents. Fw&erttiore* neighboring «*» pixels sad two angtsmcrtt dtfewions are 
associated, which obtain myltwiiimtiin effect Aillw««t;h nut shwit u. the figures, there are 
embodanems that dc. not form the suwhsry eteeuods 27. 

Hie solid Sined-aiTow 67 presents tic alignment direction of Jse second substrate 33 and the 
dotted lined .ainw f>* piesews tJhe alignment direction of the first seoslra«*31 

in tte Figs 2d A , 248. and 24C. the auxiliary electrode 27 is formed, and fits dielectric frame 57 
is patterned in various shapes Furthermore, ridghbonng two pixels and two ahgtirtwrd directions are 
associated being different f«x» t;>ai in the Fig 23. which obtains mtiStj-dofijam effect Although not 
shown m the figures, there «s ernbodirccrsts that do cot f'orro the auxiliary electrode 27. 

In the LC D in Fig*. 22 to 24, die liquid crystal layer includes liqeid crystal molecules having 
positive dielectric anisotrcpy . which applies a homogeneous alignment where liquid crystal molecules in 
the Squid crystal layer or d c r ■ i b > b firs sno cond it> rate 

from f rrrun this! i i n < th" i « It -dtim in i 

obtained by dividing each p-ttte! into :our domains such as in a ' +"*. ' v . or " double Y" shape or 
dividing each pixel horiw'italb am is • id I j aligf tetit-treattng or 

i > j t j i i j • 

Fijjt!teiu:>-j!E. in rmilti-dcwaai l.CI> of the present mventif«n tiie first a-ic second aiignmcnt 
feycrs S3., 55 are formed ov« ihc wlroke first and e.r second subsirates. The jdignmcnt layer »«cl«des a 
niatsnBl such as polyajrudc or poh iraide 1 ■ Syaro v « id ct 

SiO : . WIikj ruhbirtg is used to determine an altgrencnt direedon, it should be possible to apply any 
mitenal ■ -1 i tbaruMnns eau i' 

M is possible to t"i \« , < \ i it< tit ;c 

PVC.V (polyvirrykinflismaiej, PSCN (poiysdoxanecirtnamate), and CelCN (eclliiteecinnaraate) based 
rr<ii v ri„i \ny mat ul suitab! for the phcto-atigning ti tment may fx; ««ed brad ill 
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j , , it- a i t d ' r t K light R 

the phato-aUgnnwrn !!; prcfeorj^Iy a light in a range affietrtviolet ■ • unpolarteed tight, 

i , i.l, u j it t ; > , , , ,„, i n.'txi htdi! u ■ ed 

If >it't& a i Is of the first and 

second substrates, and 10 apple dilTcrc« ahgnoig-srcatmcnt on each substrate. 

Prom the afcgnmg-ljcaunsiit. a midu-demaiBLC&is fenned vrith at least two domains, and LC 
molecules of fa LC layei are aligned differently one another on each domain. That ts. Die msKi-cjonum 
, , nedh idmgeschj it <i r l niai > i 1 ipe. or dm acb pixel 

■ »1 m >J -i.it J ' i nlly abgnrot^ heating or foswMflg alignment 

directions on cads domain and an each substrate 

It is possible to hayc at least «w domain of lie do. ided domains analigncd It is aiso possible to 
have a!! domains unaligned 

Consequently . &e wruM-domain LCD of line present invention iceras dirfccntc frames of which 
di cfcrk mslant Liferent mi .1" liquids <*I. at* miliar} -J- - ' < 1 * 
(,)„,,, t Lodiswn ncfie ' 1 viitjj angle :s obta i 

Also, the dielectric frame is patterns* as a spacer, which can fc-ave out the spacer process in the 
conventional LCD processes. 

FurtberariAfts, ttt the case of amdjci i rem i tun- and a 

Stable LC structure can be obtained by a pretiil angle and on anchoring energy. 

Figs, 2SA, 253, tod USD are sectional vtew* ofths tnulti-ttoain liquid crystal display 
devices according to the ninth embodiment of she present invention and Figs. 2«">B, and 26C are 
•sectional s b*s of the malft -domain liquid «\ sul display devices according to the tooth enibodoncitt of 
■he present invention 

As shorn in the %wcs, the present tmcntHW comprises firta and second substrates .? i 33, a 
plurality of gats bus line? 1 arranged m a first direction on a first substrate and a plurality of data bus 
Sines 3 arranticd in s second direction on the first substrate, a TFT, 3 passivation Ivyet 37, and a pixel 
electrode !3. 

On the second i i i hglu shielding lave >5 is formed to shield the light leaked from 
gate and data ous lines 1 , 3, and the TFT, 3 coter Jitter fayor 23 is formed on the light shwkfog layer, a 
common electrode 17 is formed on the color filter layer, a dielectric frame in a region other than the 
pixel region, and a iiipitd crystal layer is funned between the first and second substrates. 

Data bus lines 3 and gats bus Hm» i divide the fire- substrate 31 into a plurality of pixel regions. 
The TFT is formed m each pixel region and coiro* rses a gate electrode II. a gfitc aisulator 33 a 
semiconductor layer J. an ohmtc contact layer 'a. and source/drew electrodes , <> Passivation layer .1 7 
ts totned on the whole first subsitate 3 1 . Pixel electr-Mc J is coupled tc the *a«i etectnode 9. 

To manufacture the mulu-doinsiri LCD of the present i»ver : ii«ri, in each pixel iegti.o mi the first 
s»bsu»e 31. a TFTss formed corupnsmit gate electrode il, gate insulator 35. semicondisc«oi layer 5. 
\m i . it la« layer (S and soume/dram ek-ctrodes 7, 9 At tnis runt, a plurabty of gale has lines I 3 
plurality of das has line* 3 arc teemed lo divide die fast substrate 3 1 aito a plurality sjfpt.se! regions. 

Gate ekvttwk I 1 arrd yate bus hoc 1 are formed by sputtering and pslterniu^ a metal stidi as Al. 
Mo, Or, fa. Al alloys etc Alternative!} t is poss t 1 In line as 3 

1 iblc la ■ lorthlc layer is fomtcd from difihen; mater iais. 

Ths gate msuiator 35 is formed by depo»tt«g StN HK, j« »t H<»en/<u ^k-Bukne), aci>!t£ 
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restm usjrra !!( ilia \" r ^ i - s form 

po with Pi DtPlastr me ernent. Chemical Vap< >cf n nd p a orphoi 

are ibrmeci U'd«pcsi;mg%vith fU VO the gate osu j rr 35 is 1 mi nducfor layer S 

and the ohrrac. crrnt-aef laya 6 ire ' n ^ J patterning. 

Data bus line 3 and source 'drain electrodes 7, 9 are tormed by sputtering and patterning s met si 
sneti 3S Al, Mo, Cr, Ta, Ai aU<sy, etc Alternatively it is raiSsible to form tbe daEJ 6tK Sine and 
source/dram e.!eet.tr*fcs as a doitbfc l3j-cr the double layer is formed from ditferent materials 

\k ii i f " i 

electrode tnsdees gecaj i lie bus line 1 

f , i i 7 ts tit is f i 

(wlytjnidei>asfr3mate«3j s N or Si* the wh< - t s o * i ctrodc IT is forme b\ 
sputtering ami patterning a utewJ Mid a* fTOfjudiam tin o>; kte) A contact hole 39 is famed to connect 
the pixel electrode j ihc drain 9 and stora^r electrodes b .mud I pal, lincj > ■ th 
I i - ii 'i > i 1 

Or, die second substrate 3 T a bdaf shicldim; !«vct 25 js formed to shield any bght leakage ftoi» 
gateatJddats bus lines t. \ aid the TFT. * color filter l*>cr 23 » lermed R, G. 8 (red green, Mue) 
elements to «ncr»«te -w the ttgln sbieMing layer 25 

A common electrode V? is formed with !TO on the color filter (»>«• >3, and a liquid crystal layer 
is formed by injacf istg liquid crystal between the fuss and tartrates The iiqwrf crystal l^cr 
i nchttfi r n t ) r i ; r 1 t < tr tc wtiwju 1 i 

til > > hid 'n J ■ 

On at -east on; substrate between the ftrst and second substrates, e d«icc-r»c frame 53 is fomtcc 
by depositing pi t< n di u -ion Ik thai « n e lerethe pwef efeclrods 13 is 

fawned and paucrann in various ahap f grapfty. 

ThcdieLet . irdist 5 i > , , t h 1 t i .ant t din n mallei run 
(to of the liquid crystal, and t he dktaftic constant ther eof is preferably tetow for example, 
photeacrylate or BC8 (BenzcCycloBntene) 

As «t embodiment, die dielectric frame cotild include mixture of polyiwide end carbon biaek or 
mixture of acryiie resin and carbon Wack. And that, the dsclec .'in i „ < « ! leakage from an 
area except t l H t hqi id costal i rset In t n a* 

the dielectric constant o> the hqtad meini layer « atwnad. preferably the dtclecwic constant of the 
dielectric frame n fwlcw 3 5 

)n the other hand, as, sh \ 1 B ind It t in tr m its u J 

pater n n2inla rot nt h , < ( 1 n t:t r mdi < 4 tb t 

Fmtlieujsotc. the diekct: re frame >3 is formed on at least one substrate fcci^eert ihc first aosj 
setwid irttbstrai Wid, an eleeti 1 » •> I is forroed I least i s substrate 

between the first and second substrates, 

U trust's ' . > ■ ^ K tormcd on 

sawie smbstrat ogeihef '11 1 am lie t 1 \ i It emmg the asmnon 

efcctrtKle l?or pixel rfetttode IT 

On at least one substrate, a compensator. Sim ?v is formed" with polymer The compensation 
fihn isat^ itnu irnlutB uel i 3ms 3«d compensates foe phase difference of the 



(18) 300-13722? (P20GO-M! 



Section acc ardit • :o Hence, ii is possible to compensate effectively the right-M 

r > is > ) \ if 1 i 'It ' fill 

direction, snc form i ■ ' "witt-domain 

iUk' ( muit t i S3 i > d tbtc to Ion dive 

fib) as the corn sat film, win a i la\ n » j \ ei „ Ktcri tics as 

compared with the neeatne uniaxial film The compenaatfot) film cettl 1 1 n-jun >th -uhsUstes or 
or. wic at' thorn. 

After fcmung th , i n u-ntm ].ihn/uh in uj nUtkMi.Kicf.iiiir.lrait AnksUtnc, 
i m| 3ik unit) 'i r [, < 1 < f ! , , 

In the ftiultt-cfasflaii! LCD of -be present invention, the aperture ratio is eoJumeed by as optimum 
structure design of a '"n-b.ae" thin hku transistor ( USP 5 .604, 1X5 > s » « m rcrfute p«mer consumption, 
increase hminuifc aid lower reflectioo thus t 

fotisiii;]/ the TF'f nhnvf; the gate line and pan .ding a '»-i:r*.o TFT. Hw parasitic capacitor, occurTing 
between the gate bus hue and the drain deetrode. taa be reduced svliee a TFT hiss ing tfcc same chame! 
tt> n ox n t tu i' j if. 1 el ! I 

The mitt domain L< i i pixel olectrods 

andtof common eiec erode ei an eiecuie iieid inducing window 51 like a hole tw slit in Jjie pixel 
electrode, passivation layer. im ittsuiaor; color filter bjjra. and/or eynraors electrode by patterning, 
thereb ctectnefi < i r n effect and nivdti-doman arc obtained. 

5 hat . r ' i cur it field wd n» - i Lnc trame the muhi-doroair 
i* obtained by divid tgetx f mt four domains such as in a "+", "x". or ••double V" shape, or 

i ' " < i i 1 l, > 1* i ' I i ' u i i 

farming a!igjvnem dffctticms on each domain and on each substrate 

Fig*. 27, 28. 29, 30, 3 1 , 32, 33, 34, 35, 3$, and 37 are plan views Rawing various electric field 
nductii i < i i i r ii , < ii > it j , ' r , i ' i fe t sccordmgto 
embodiments of the present invention In ibt h,nr tin bd1 d-am r< > cnt nafignmetii 
direction of the second substrate, and the doited lined-arrow represents an alignment ditectsoaof the first 
substrate. 

Further, die dietene frame 53 a»5slsttka«t«fte electric Iieid inducing 51 ate patterned 

in rations shapes, which obtains rattUi-domain effect The rieclxic field inducing wind™ may be a 
or h;:c rur;r«m»nr. riettthbonae, two phcls »nd two jdi^mient directions ate ass-.xiak-d, « iitrli 
obtains multi-domain effect 

ftgs ?.8A and 2 SB are piM and.-sccuortat ' le^-J-oftln: trntlti Contain Um*kJ ttvxtal dwptev 
<tevici aeeoiding to the cfeventh err : bt)dimeni of the present invention 

1 -i e-' 'i'.el aitfc onfmdiment of the prssem iirveBii K > plurali I 

i ti< i - t i ! i j 1 out is) late bet J> ' 1 R(f owtau 

^ t i t t t 1 i > l ' 

fitsi and second substrate f > > tediodss 27 were faryrtedoxrcspcrcding 

todieelec tc fiel indi i » do > i of he pi.xe; clcetrode I on (he sw»c lac?t where the «ale t>«Sf 
line*, wre hxmed. 

i> t I 1 r t h i x t n . tin t c I 

i-imied over the Mrok first and' or second sebsU-atcs Tbc atigrtrncHt law mcludc>i a mali-ria'. swh as 

I i <t (>ll I! i I 1 h 
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Mra ' „ i i i i ui i> » il n »i t I i i .i i ib! 

for the ruStbiag trea tractil 

M«eov«v it .<i possible to form the alignment lover with a photosensitive material such as 
PVCN (poiv-vjiiylcimiiuiiati;), PSCN (jwlysilosaBediwsmatej, anrf CelCN <c«lhile*ci;iuiiamate,l based 
materials Vmi f. h i t i s) treatment may be used. 

Irradiating light twee on the alignawijt !a>«r determines die alignment or preuil direction and the 
pwfaU angle. ' !u ' tight used m the pheao-aUgaroen? is preferably a li$tf in z range of ultraviolet fight, 
aid an ■ i ' light. 1m i , i ! partially polan hgtit i be used 

i« the subbing or ahoto-aiignirwni treatment, it is possible to apply oaa or both of* the first ami 
i i -i ^ii h substrate. 

From the a n i n n kwiains, and l.C 

i , f ' . d rt r h domain K ' f ( I ' i 

is obtained by <fivfcfiug each pixel iato &w domains such as in » *V « 'V" shape, or dividing each pixel 
Swfii-.ontally. vtatieaSiy. aid/c-i diagonal :> and dittcreiith a%ronm- treating or fomuuii alignment 
directions f.'fi each domain aid -jn Cath substrate 

It is possible to bavea) tartrate <tWB«ri rrf'thediv.-deidoroasos unaligned, (t is also possible to 
have all domains unaligned. 

CoKeuuemJv since the mdti-camstfaj ICO of the presem invention forms the dielectric frame 
in a region except tits pixel legion and •};. e » iris field inducing ivudw n tlx- pixel region, el«:trk 
field k distorted and mufti-domain effect is obtained. 

Moreover, the dielectric ffMc used ht shtel r 1 Inch could o( si" 

simplify of manufacturing ice ses a is high ipoirfws rttti<». 

Also, it) the ease of twaducsjtig snalignnKnwreatitieRt.fl high response time and 5 stable IX 
stmture can be obtained by a pretdt angle and an anchoring energy Moreover, the dssshnatitw is thus 
reisoved to thereby improve the brightness 

ilwtUbeaapat • i- tiled i flwtvtri tn».dSl ions can b ne.de i the liquid 
ens is) display device of tile present hivemion withaia departing from the sprit m scope oi the invention, 
Thus, it is intended that tlie present invention covers the modifications 3rd variations of this wvctfwo 
provided they c«nc within the scope of the appended claims and then- squivaleats. 

BRJFf OTSrR'p (>NO J, ' - 

The aec<Mnpar.>tng drswiB^, which arc included to pres ide a iurthcr understanding of the 
m aid are incorporated m and const ts a pan the rkahoi lit <V r arbndwums of 

mi aid together i ( i " , ( 'f 1 111 nventkm. 

ht die diwvmgs 

ht!;i ill 41 ' jl U I i d 

i ; u;s 3A. ?&.X'.and <0 '-tictif-rt'ii liws of the mulli domum hqyd crvstai display devices 
li 1 lit •> i i 1 i r i <,' t i s it i it 

Pigs. 4A, 18, and 4C are plan views of fjtc > . > ., i lid laJ display d< icv* 

1, It i Ij > if! I,' I IM t i ! 1 Cfjl II -It I 

Fiiif, 5A, SB. arid °>C ;:rc piaa \ icis s of the mtilu-dcwKtin liquid crc-vtl display devites 
aec«rduig tt- cmbodUacnts of She piescnt iBvaition. 

hit;? ;>A. '.•}}. and iC i | . .; jews ni 'the ii.ihti.d^Ti.nn liquid erystat ciispUy itesifes 
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according to embodiments of the present invention. 

Figs. 7 A, 7B, asd 7C are p53« views offltt u&t-dooiam liquid crystal display device* 
according 1 mention; 

Rgs RA SB aadSt are (dan t nvsof iJhemi ' ioniam liquid cr\ 1J di play device; 

V 1 f C i \ , I 

Figs. 9A. 90. and 9C are plan views of the multi-domain htpjiik-rysial display devices 
accordm n't 1 m t < ( invention 

Figs !M, 108, siid IOC are plan views of the mitfc-tlwnam liquid mstal display devices 

> r. t i < t v , I 'i 1 >r 

Figs. 1 >A t J IB, and ! If" are plan vfewsofthstnit!t>domainiiqui<} cr.stal display devices 
atccrdir^ lociiilxidurants cjFihe present invention: 

Figs. 12A, 1 2% 1 1C, and 120 are pta views of (Ik ro»l|i-diHitai» liquid i»>*tsl iii.spi.ay devices 
awarding l» embodiments of >Ste present invention; 

Figs. DA. 138, and PC are plan views of die mult; -domain liquid costal Asplay devices 
act«\<r<iingt£>ei ' *i - hi: j eat nvemion 

Figs 1 4A and |<IB are plan views of the mulu-dttnai» lu'piai u\ st»i display device* according 
to etr.hodiroent.fv of the present invent ion. 

Figs. ! 5A and HB are plan and sectional view of the mtiin-dorasm liquid crystal display device 
according to the fifth embodiment of the present invention. 

Figs. 16A and i6B, 16C ate plan and sectiwia! views of The awhi-domaits Squid, crystal display 
devices according to die sixth onbochmsat ol the present invention 

Figs. 1 7 A. and I7B. 1?C are plan and sectional views of the nuilK-dom.iir: liquid crystal display 
t-vices at i u it I ) i) ixa >• > l i 1 i' 

Figs. 1KA and l«8. ISC t«D, 18F-, t«F. !*G are plan and sectional views ol the innfti.dcmf.itt 
iKj.fld cry siat dvspia) devices awndmg Mvighitt embodimeffl of the present invention. 

Figs, I9A, H>8, 19C, 19D, 19E, !9F, and 1*0 are plan views of the multi-domain liquid crystal 
dtsplas devices according to embedments of tne present invention. 

Figs, 20A, 208, 20C, 2CD. 20E, 20P, and 20G are plan view of the multi-domain liquid crests! 
display deviess t tit embed t f the present invention; 

figs. 21A, 21& >IC. 2ID.21E. ZIP, 230. 21H. 211.2 1 J. 21K. 21L. and 21M are plan views of 
Li,e uieJt.-domam liquid crystal display devices according toambodwaaMs of the present wveitfiwi; 

Figs. 22A, 228. 22€. and 220 are plan views of the tisulu-doroain liquid crests) displav devices 
according to ctnliodin-icnts of rhe pre mm> > 

Figs. 23A. 238, and 22-C are plan views ot :be jnidti-dvmam liquid ciyslat display device?, 
according to eer.fcodwwnt ftbc p» re it enuon and 

Figs 2*A, 248, and 24C are plan views of the niuJf.-drenain liquid ctvslal display devices 
, ' M i i ' ,1 I ' i ! iv it ii i 

Figs. 25 A.. 258, >5C. awl 25D are sectional views of 'die mii-ii-domain liquid crystal display 
devices, acoordiiiii to the ninth smbodmient of the present invention:. 

Figs. 2f.A. 2f>B and )M: are seakmal \ lews of the imilli-dwiain liquid ..rv;;tai display devices 
according' to the tent! ntbodim ' 1 l < ptesem inventiw 

Figs, 27A, 273, 27C, and 27D are plan views snowing various electric field inducing «indow 
and dielectnc ft awe fth i >^ i^iu s „ rv,B i im sretedimeiU of 
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£Jie present i.-ivetitknv 

Figs- 28A, 288, 2*C. a»d 28l> are. plan views showing various electric IkM inducing wmdmv 
an J vii Iscm lidjjj ttth "lis 1 j i , i , i wmof 

the present, i iveni ■ 

Figs. 29A, 2«>B, 2S>C, and 29D arepkn views showing various electric field mduetag window 

> 1 i i I 1 t l I HI l ( l i f ) r v 

i ks >t l A JOO, 30C and 301) ere pim vfc» t t inducing vindi » 

and<li«lectnc fwnieofihe tntfln-dijnjjir hqtsid I pljjyii jiKniiTieuiof 
tlie presem. mventwr:; 

Figs. 1 1 A, 3 1 B. 3 } C, 3 1 D. ~ ! B .anil 3 s F are plan view* showing various cicetrie field inducing 
window aad dkfectric frame »i'th mutt d< f !«.; d ciyslat display device* nmirrfing to an 
exbndnuent of the prc&tit tevwiksv. 

Figs. S2A, 32B, and 32C are pisti views showing various clectnc field inducing window and 
dielectric frame of the miilli-domsm h<ju;d ctystai display devices according to an arntsaJSmeiK of the 
present invention; 

Sn'gs 3 3 A, 33!?. and • «( .ire pi an viciv: <.ho\e;rij_; vinous kw.iik fir: Id i't.-fucmi! window and 
dielectric frame of the multi-domain !ic;j ? crvsial 6 isp a> devices according to an embodiment of the 
present invention; 

Figs. 34A. 34B, 340. 34D. 34 B, and 34F ste plan views stowing various electric field inducing 

J i I 4 v 1 1 i tilt ! 1 I ! V 1 I 

erobr>rJim«:i 0tthn present invention. 

Figs. 35A, 359, JSC, 35D. 3SE, and 3JF arc plan views showing various clesirie field inducing 
window and dielectric frame of the nielli-domain Kquid crystal display devices according to an 
embodiment of die present invention; 

Figs, Tah. 363, 36C, 360, 3f>£ : 36F, 3CG, and 36H arc plan views shewing various dertrse 
li select o 1 < i > 

so an embodiment erf' She present invent ism; 

Pigs. 3?& and 378 are plan i w>s showing various electric field inducing window and dielectric 
Sr.uT.e o* she mulu-donisui lujmd er> iiis;.tlav tfe< ;ck aecordow; to ,iti aiiijodiuiest <>! i:k preswi- 
invention; 

f-igs. 2SA and 288 ate plan and sectional views of the mntii -domain liquid er*stal display 
device according to the eleventh embodiment of the present invention. 
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1 Abstract 

A mufti j_<;rijij , i i 1 u I i rop rsi t >jt feeing each 

othwr and a J<q«w<t crystal between the fitst id >J «■ • .' H I i u 't. 

irtMl 1 3 ( tthnx . r 1C 1 i t;bs < . a 4 i a 1 1 > i 1 ti m< > i < 

e»i < i h t i , j l r t t'tne 3 pixel regwr. A 1 .! > - ' he pi> 
teuton, a color filter layer is formed o.-i the second substrate, and a comjaoc fifty ode « formati or; the 
color fiter law DicSectris frames c^lrof afigsBjtetil dnecticti oi • qusd i [al niofceuies in the 
liquid crystal layer., and an alignment ia>« ts fi>rt»«s4 «" at teast oite substrate betw«oj the first and 
semnt] siibstiatcB. 

2 R^irescotativ* Orawfog 



Figure ."< 



